The presence of a distinctive multinucleated giant cell has recently been described in the s, ,a vial membrane in rheumatoid arthlitis and its diagnostic significance has been stressed (Grimley and Sokoloff, 1966; Donald and Kerr, 1968) . Although passing reference to the presence of multinucleated synovial cells in rheumatoid arthritis was made by Hirohata and Kobay.-.s'i (1964) , thle occurrence of any such cell has not been mentioned in textbooks describing the pathological features of joint diseases (Allison and Gholrmley, 1931; Collins, 1949; Copeman, 1964; Gardner, 1965) . Similar giant cells have not so far been observed in any other arthritic condition in man.
We have studied the synovial membrane from cases of rheumatoid arthritis and various other arthritic conditions, including tuberculous arthritis, to find out the presence of giant cells and the results are reported here.
Material and methods Synovial biopsies from 26 cases of 'definite' or 'classical' rheumatoid arthritis (Ropes, Bennett, Cobb, Jacox, and Jessar, 1959) , twenty cases of tuberculous synovitis, three cases of villonodular synovitis, and eight cases of traumatic arthritis were examined. Synovial membranes collected post mortem from ten normal individuals without any joint disease and from ten cases of osteoarthritis were also included in this study.
The cases of rheumatoid arthritis wvere of both sexes and tlheir ages varied from 19 to 65 years. The duration of disease ranred from 9 months to 12 years. Patients with tuberculous arthritis were also of both sexes (age range 8 to 42 yrs; duration of dismase 3 mths to 4 yrs).
Tile duration of the traumatic arthritis ranged from 3 mths to 2 yrs.
In the 26 cases of rheuLmatoid arthritis, serological tests (sensitized sheep cell agglutination) for rheumatoid factor wer2 positive in eleven cases and negative in eleve i; in the remaining four patients the test was not carried out. Serological tests for rheumatoid factor were negative in the six cases of tuberculous arthritis in which they were performed.
The specimens were fixed in 10 per cont. neutral formalin processed for li-ht microscopy and 6,u raraffin sections were stained with haematoxylin and eosin. The representative sections were also stained with periodic acid-Schiff, with and without diastase digestion, Alcian blue (pH 2 6), and colloidal iron stain (McManus and Mowry, 1960) (Fig. 1) (Fig. 4) toid, osteo-, and gouty arthritis. Except in the last condition, the foreign body giant cells in synovial tissue form as a reaction to joint debris, especially fragments of articular cartilage and/or bone. The occurrence ofLanghans's giant cells in granulomatous inflammation of the synovial tissue in tuberculosis and of giant cells in pigmented villonodular synovitis is also well known.
A distinctive giant cell found in the synovial membrane in cases of rheumatoid arthritis was designated 'synovial giant cell' by Grimley and Sokoloff (1966) . These authors failed to find similar giant cells in normal subjects or in other arthritic conditions, and they considered that presence of synovial giant cells, which were seen only in seropositive cases, to be a distinctive feature of rheumatoid arthritis. Similar giant cells were also reported by Donald and Kerr (1968) in severe cases of rheumatoid arthritis, and because they also failed to find these cells in non-rheumatoid conditions they suggested that they might help in establishing the diagnosis of rheumatoid arthritis.
In the present study, although the giant cells were frequently present in rheumatoid arthritis both sero-positive and sero-negative, they were also seen in a few cases of tuberculous and non-specific arthritis and in one case of villonodular synovitis (Table) . They were not present in normal synovial membrane or in cases of osteoarthritis. It appears, therefore, that although synovial giant cells are more frequent in rheumatoid arthritis, their presence should not be considered as specific for the disease. Muirden and Peace (1969) demonstrated the presence of similar giant cells in arthritis produced experimentally by the intra-articular injection of carragheenin, which again indicates their non-specific nature.
It should be noted that in our study the giant cells could be seen in both sero-positive and sero-negative cases of rheumatoid arthritis and that there was no correlation between their occurrence and the duration of the disease. It is interesting that the giant cells are usually seen in synovial membranes that show marked proliferation of the synovial cells, be it in rheumatoid, tuberculous, or non-specific arthritis; only occasionally do giant cells appear in synovium showing only mild proliferative activity or none.
Origin of synovial giant cells On the basis of their combined light and electron microscopic study, Grimley and Sokoloff (1966) concluded that these giant cells are derived from the type-A synovial cells which are known to be phagocytic in nature. The presence of synovial giant cells in close proximity to the synovial intima (even at times within the synovial intimal layer) and also the frequent presence of transitional forms between synovial and giant cells also point to their origin from synovial lining cells. Type-A cells are also known to contain many lysosomal bodies. The presence of PAS-positive granules in the synovial giant cells appears to represent the lysosomal structures within them. Electron microscopical observation has also shown many lysosomal bodies within the synovial giant cells (Grimley and Sokoloff, 1966) .
The precise significance of their presence cannot yet be ascertained. It is considered likely that they form as a reaction to some chronic injury directed primarily towards the synovial lining cells, resulting in synovial hyperplasia and giant cell transformation. The offending agent may be a micro-organism in the form of mycoplasma (Bartholomew, 1965) or diphtheroid bacillus (Stewart, Alexander, and Duthie, 1969) , the two agents suggested as possible infective organisms in rheumatoid arthritis, tubercle bacillus in tuberculous synovitis, foreign body in non-specific arthritis, and some undetermined agent in villonodular synovitis.
Summary
The synovial membrane from normal subjects and patients with arthritic conditions were studied for the presence of distinctive synovial giant cells. Although synovial giant cells were most frequently seen in cases of rheumatoid arthritis, they were also present in a small number of cases of tuberculous arthritis, traumatic arthritis, and villonodular synovitis. The presence of synovial giant cells is not therefore considered to be specific for rheumatoid arthritis.
